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ANOTHER CORN ROOTWORM MANAGEMENT TOOL FAILS: 
ASSESSING THE STATUS OF WESTERN CORN ROOTWORMS LAYING EGGS IN 
SOYBEANS 
Susan T. Ratcliffe, Extension Specialist in Entomology 
Kevin L. Steffey, Professor and Extension Specialist in Entomology 
Michael E. Gray, Professor and Extension Specialist in Entomology 
Department of Crop Sciences 
University of Illinois at Urbana-Champaign 
A variant of western com rootworm that lays eggs in crops other than com was recognized in 
east-central Illinois as early as 1987 (Steffey et al. 1992), although at the time we believed we 
were witnessing the phenomenon of extended diapause. Thereafter, the problem with com 
rootworm larvae damaging com planted after soybean in east-central Illinois and northwestern 
Indiana increased in frequency and severity during the early 1990s and emerged as a full-blown 
crisis in 1995. Since then, entomologists throughout the Com Belt have watched warily as the 
problem "spread" throughout northern Indiana and into southern Michigan and western Ohio. 
The "spread" of the problem westward and northward in Illinois has occurred relatively slowly. 
However, we annually add counties to the list of counties "threatened" by the new variant of 
western com rootworm. 
We have focused considerable effort on developing an economic threshold of adult western com 
rootworms captured on traps in soybean fields. The initial study was a 3-year ( 1996-1998) on-
farm participatory research program with selected cooperators who rotated com and soybean 
annually. The sampling protocol was 12 Pherocon AM® traps placed systematically throughout 
the interior of a soybean field beginning in the last week in July. The traps were removed and 
replaced with new traps weekly through the third week in August (total sampling period of 4 
weeks), and the numbers of adults captured on the traps were recorded. The following year, com 
roots were extracted from the same fields in which the traps had been placed in soybean the 
previous year, and the roots were rated for rootworm larval damage using the Iowa 1-6 rating 
scale (Hills and Peters 1971). At the end of the 3-year study, we suggested a preliminary 
threshold of2-7 beetles per trap per day in soybean fields, which corresponded to root-damage 
ratings of 3 and 4, respectively, in com the following year. This threshold enabled growers and 
their consultants to make more informed decisions regarding management of com rootworms in 
com planted after soybean. 
Western Corn Rootworm Monitoring and Root-Rating Program, 1998-1999 
We needed more data to refine our economic threshold, so in 1998, we unveiled a monitoring 
program for adult western com rootworms in soybean fields to predict root injury in com rotated 
with soybean. The aforementioned scouting protocol and predictive threshold were described in 
an insect information sheet (http: //ipm.uiuc.edu/publications/infosheets/1-wcornr/wcornr.html) 
that was distributed to growers in high~ and moderate-risk areas where crop rotation had failed to 
provide adequate control ofwestem com rootworms. During July 1998, we distributed 5,000 
information sheets, and the demand for Pherocon AM sticky traps quickly outpaced the supply. 
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The information sheet includes a Web site address for reporting scouting data to extension 
specialists. Producers and scouts who sampled soybean fields with Pherocon AM traps in 1998 
were encouraged to report their adult counts online for inclusion in a database. 
We received usable scouting data from 149 cooperators who had placed yellow sticky traps in 
soybean fields in 27 Illinois counties in 1998 (Figure 1 ). The data suggested that the spread of 
the western com rootworm variant was occurring faster to the north and west than had been 
predicted. Ofthe 27 counties from which data were reported, 11 had adult densities at or above 
the preliminary threshold. We summarized the information and distributed the summaries to 
extension educators, producers, and industry personnel to assist them in making more informed 
management decisions regarding the western com rootworm. 
Individuals who participated in the 1998 Western Com Rootworm Monitoring Program were 
invited to continue their involvement with this research effort in 1999. We conducted a 
workshop for producers in March 1999 to discuss the need to refine the preliminary threshold by 
collecting additional monitoring and root-rating data. As a result of the workshop, we "emolled" 
more than 100 participants in the 1999 Root-Rating Program. In order to assess the level of com 
rootworm larval injury in cornfields, we worked with extension educators, producers, and 
industry personnel to coordinate the digging, tagging, transporting, and evaluation of roots. 
Population densities of western com rootworm adults in soybean during 1998 and root-injury 
ratings in 1999 were combined with data sets from the 3-year on-farm study described 
previously. Analysis ofthe combined data set enabled us to change the threshold from 2- 7 
beetles per trap per day to 5-1 0 beetles per trap per day. Use of the higher threshold in 1999 may 
have resulted in fewer fields of com planted after soybean being treated with soil insecticides. 
With support from a grant from the Illinois Stewardship Alliance and the 
Agroecology/Sustainable Agriculture Program, we continued the Western Com Rootworm 
Monitoring Program in 1999. Funding from the grant allowed us to purchase sticky traps and 
distribute them free-of-charge to cooperators who placed traps in 269 fields in 26 counties in 
Illinois (Figure 2). Adult western com rootworms were detected for the first time in Christian, 
Menard, Sangamon, and Shelby counties in 1999. Again, we summarized the data and 
distributed the summaries to keep growers in Illinois informed about the densities and 
distribution of the new strain of western com rootworm. 
More details about this portion of our studies are presented in Ratcliffe et al. (2000). 
Root-Rating and Western Corn Rootworm Monitoring Program, 2000 
Several cooperators who monitored for western com rootworm adults with yellow sticky traps in 
soybean in 1999 agreed to extract roots from com planted in those same fields in 2000. We 
received roots from 36 fields for evaluation of rootworm larval damage. The data from this 
exercise are presented in Table 1. 
The data reveal considerable variation in root injury from field to field. Root ratings in 
Livingston County (8 fields were evaluated) ranged from 1.3 (light scarring) to 4.9 (two nodes of 
roots destroyed). Similarly, a wide range of injury occurred in McLean County (1.7-4.3). Such 
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data collected year after year strongly document that economic larval damage does not occur in 
every field of com planted after soybean in east-central, central, and north-central Illinois. As 
past studies (e.g., Gray et al. 1993) have revealed, only about 50% of continuous cornfields have 
economic infestations of com rootworm during any given year. Our data from 2000 indicate that 
rootworm larval damage exceeded the economic injury index of3 .0 (on the Iowa 1-6 rating 
scale) in untreated check strips in only 13 of36 fields. Sixty-four percent ofthe first-year 
cornfields in our study did not exceed the economic injury index. This information underscores 
the importance of scouting for western com rootworm beetles before making a decision to use a 
soil insecticide. 
Our success working with cooperators to improve management of western com rootworms 
attracted more funding for the purchase of yellow sticky traps, so we continued the program in 
2000. We have expectations of more funding that will allow us to continue the Western Com 
Rootworm Monitoring and Root-Rating Program through 2002. Each cycle of data (numbers of 
beetles on sticky traps and root-damage ratings) will be added to the database, and the data will 
be re-analyzed. The more data we add to the database, the more reliable our threshold is likely to 
be. 
With funding from the Illinois Department of Agriculture Conservation 2000 Sustainable 
Agriculture Grant Program, we were able to purchase more Pherocon AM yellow sticky traps 
and distribute them free-of-charge to cooperators during the summer of2000. We distributed 
approximately 25,000 to cooperators in more than 50 counties inillinois (Figure 3). The 
popularity of the program has expanded our range of study significantly within the state. Many 
of the counties sampled during 2000 were beyond the area at risk from the new variant of 
western com rootworm. However, producers in Illinois want to be forewarned and prepared if 
and when the variant shows up in their area. 
Submitted results from the monitoring program in 2000 are presented in Table 2, along with data 
from the monitoring programs in 1998. and 1999. The data reveal that the average numbers of 
beetles per trap per day was near or exceeded the current economic threshold of 5 beetles per 
trap per day in seven of the counties from which we have received reports. In four other counties, 
the average number of beetles per trap per day exceeded the original preliminary minimum 
threshold of2 beetles per trap per day. Most importantly, the average number of beetles per trap 
per day was either 0 or very low (<0.5 beetle per trap per day) in 14 counties beyond the area 
considered to be most at risk from the new variant of western com rootworms. These counties 
(Adams, Boone, Brown, Cass, Fulton, Hancock, Henderson, Henry, Knox, Lee, Madison, Ogle, 
Peoria, and Whiteside) are in western and northwestern Illinois. These data suggest that the 
"spread" of the new variant of western com rootworm is still relatively slow in Illinois. 
Figure 4 shows the areas of"high risk" and the areas of"moderate risk" in 2001 from the variant 
of western com rootworm that lays eggs in soybean fields. We will continue to monitor the 
"spread" of this variant in future years to keep producers informed. 
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Concluding Remarks 
Through our efforts since 1996, we have been able to keep track of the variant of western com 
rootworm that lays eggs in soybean fields in Illinois. We also have been able to develop and 
constantly refine the economic threshold of western com rootworm adults based upon captures 
on Pherocon AM yellow sticky traps. (Information in a scientific journal article currently in press 
[O'Neal et al.] is based upon our trapping and root-rating efforts and validates the economic 
threshold of 5 beetles per trap per day.) Our combined efforts have improved our knowledge 
about managing com rootworms in com planted after soybean. We hope that com producers in 
Illinois will take advantage of the information before they make the decision to use a soil 
insecticide. Spending money for a soil insecticide is a needless expense if the rootworm density 
is not greater than the economic threshold. 
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Table 1. Corn rootworm larval injury in corn planted after soybean, Illinois, 2000. 
Number of roots 
rated in untreated Average root ratinga 
County Field number check strips 
DeWitt 1 10 2.6 
DeWitt 2 15 2.3 
DeWitt '"' 10 2.0 .) 
DeWitt 4 10 3.1 
Douglas 1 40 1.9 
Kendall 1 37 1.9 
LaSalle 1 29 5.0 
Livingston 1 39 2.8 
Livingston 2 40 3.5 
Livingston '"' 49 4.9 .) 
Livingston 4 32 4.6 
Livingston 5 40 1.3 
Livingston 6 37 2.8 
Livingston 7 40 3.4 
Livingston 8 38 4.1 
Livingston 9 40 3.2 
Logan 1 40 1.3 
Logan 2 40 2.2 
Logan '"' 40 1.4 .) 
McLean 1 40 2.5 
McLean 2 40 4.3 
McLean 3 39 2.2 
McLean 4 40 2.4 
McLean 5 40 2.1 
McLean 6 40 3.1 
McLean 7 39 2.1 
McLean 8 40 3.8 
McLean 9 40 3.6 
McLean 10 40 2.8 
McLean 11 26 1.7 
McLean 12 40 3.5 
McLean 13 40 2.8 
McLean 14 13 1.9 
Sangamon 1 39 1.3 
Vermilion 1 19 2.7 
Vermilion 2 39 2.1 
a Iowa State University 1-6 root-rating scale (Hills and Peters 1971 ). 
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Table 2. Scouting data (by county) reported as average numbers of beetles per trap per day from 
1998, 1999 and 2000 . County averages were generated from data from fields monitored with 4, 
6, 8, or 12 Pherocon AM® traps. The number of sites included in the calculation of county 
averages of numbers ofbeetles per trap per day is listed as (n) next to the county average. 
1998 1999 2000 
beetles/trap/day beetles/trap/ day beetles/trap/day 
County (n) (n) (n) 
Adams 0.00 (4) 
Boone 0.03 (1) 
Brown 0.01 (2) 
Bureau 0.21 (1) 
Carroll Pending 
Cass 0.00 (1) 
Champaign 2.12 (4) 3.72 (16) 11.06(12) 
Christian Not available 0.00 (5) Pending 
Clark Pending 
Coles 0.15 (4) 0.24 (2) 0.81 (5) 
Crawford Pending 
DeKalb 0.47(10) Not available 0.29 (14) 
DeWitt 1. 96 (14) 2.04 (10) 1. 70 (7) 
Douglas 1.08 (6) 0.51 (4) 2.70 (12) 
Edgar 1.92 (4) 0.41 (1) 5.55 (4) 
Ford 2.95 (6) 4.75 (6) 5.66 (4) 
Fulton 0.00 (1) 
Grundy 1.98 (5) 4.36 (1) 3.24 (2) 
Hancock 0.00 (1) 
Henderson 0.01 (2) 
Henry 0.02 (1) 
Iroquois 4.78 (5) 5.85 (2) 9.41 (4) 
Kane 0.47 (4) Not available Pending 
Kankakee 3.10(3) Not available Pending 
Kendall 1.15 (9) 2.18 (2) Pending 
Knox 0.01 (1) 
LaSalle 1.32 (5) 3.08 (3) 1.15 (7) 
Lee 0.16 (5) 1.31 (2) 0.06 (4) 
Livingston 5.53 (21) 6.27 (41) 7.63 (23) 
Logan 0.21 (12) 0.29 (12) 1.24 (5) 
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Table 2. (continued) 
1998 1999 2000 
beetles/trap/day beetles/trap/day beetles/trap/day 
County (n) (n) (n) 
Macon 1.40 (6) 0.27 (8) 0.77 (1) 
Madison 0.00 (2) 
Marshall 0.46 (6) Not available Pending 
Mason Pending 
McDonough Pending 
McLean 2.7 (44) 2.98 (59) 2.66 (52) 
Menard Not available 0.00 (1) Pending 
Mercer Pending 
Moultrie 0.50(4) 
Ogle 0.30 (1) 2.46 (1) 0.00 (1) 
Peoria 0.30 (4) 0.01 (6) 0.02 (4) 
Piatt 6.93 (8) 2.70 (5) 1.93 (6) 
Pike 0.82 (1) 
Putnam 0.13 (3) Not available 0.23 (1) 
Rock Island Pending 
Sangamon Not available · 0.00 (4) Pending 
Schuyler Pending 
Shelby Not available 0.02 (1) Pending 
Tazewell 0.10 (2) 0.00 (8) 0.98 (1) 
Vermilion 1.93 (3) 3.36 (9) 10.03 (6) 
Warren 4.88 (3) 
Whiteside 0.04 (10) 
Will 1.76 (3) Not available 1.92 (1) 
Winnebago Pending 
Woodford 2.28 (7) 1.19 (18) 3.60 (9) 
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Figure 1. Western corn rootworm adult scouting data recorded from 149 sites in 27 counties in 1998. 
0 
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Figure 2. The Western Corn Rootworm Monitoring Program in 269 sites in 26 Illinois counties, 1999. 
Figure 3. Coutnies participating in the 2000 Western Corn Rootworm Monitoring Program. 
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Figure 4. Counties at risk (dark shading = high risk, light shading = moderate risk) from variant of western corn rootworm 
that lays eggs in soybean fields. 
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